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HARDWARE EMULATOR HAVINGA 
VARABLE INPUT EMULATION GROUP 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
Embodiments of the present invention generally relate to a 

hardware emulator and, more specifically, a hardware emu 
lator having variable input primitives. 

2. Description of the Related Art 
Hardware emulators are programmable devices used in the 

Verification of hardware designs. A common method of hard 
ware design verification uses processor-based hardware emu 
lators to emulate the design. These processor-based emula 
tors sequentially evaluate combinatorial logic levels, starting 
at the inputs and proceeding to the outputs. Each pass through 
the entire set of logic levels is known as a cycle; the evaluation 
of each individual logic level is known as an emulation step. 
A hardware emulator generally comprises a computer 

workstation for providing emulation Support facilities, i.e., 
emulation Software, a compiler, and a graphical user interface 
to allow a person to program the emulator, and an emulation 
engine for performing the emulation. The emulation engine is 
comprised of at least one emulation board, and each emula 
tion board contains individual emulation circuits. Each indi 
vidual emulation circuit contains multiple emulation proces 
sors, and each emulation processor is capable of mimicking a 
logic gate. Thus, the hierarchy of the emulation engine is an 
emulation board, multiple emulation integrated circuits, and 
multiple processors that are part of each emulation integrated 
circuit. 

Each processor is connected to a data array. The data array 
is a special memory that has multiple read ports and Supplies 
input data to the processor via each read port. The processor 
evaluates the data Supplied from the data array in accordance 
with an instruction word Supplied from an instruction 
memory. The computational efficiency of the hardware emu 
lator is governed by the amount of data a processor can 
evaluate in a single emulation step. The processor does not 
always evaluate all of the input data from all of the read ports 
of the data array. For example, if a data array has four read 
ports, and a processor is evaluating a function that requires 
two operands, input data Supplied from two out of the four 
read ports of the data array will be unused by the processor. 
The computational efficiency of the hardware emulator can 

be increased ifa greater amount of data Supplied from the data 
array is evaluated in a single emulation step. Further efficien 
cies can be achieved if a variable amount of data could be 
processed. 

Thus, there is a need in the art for a method and apparatus 
that enables a hardware emulator to evaluate a variable 
amount of data in a single emulation step. 

SUMMARY OF THE INVENTION 

A method and apparatus for evaluating a variable amount 
of data using an emulation group in a hardware emulator is 
described. Each emulation group comprises two or more pro 
cessors, e.g., at least a first processor and a second processor. 
The second processor is coupled to a data input selector. The 
first processor processes a first amount of data received from 
a data array. The data input selector receives the first amount 
of data and a second amount of data from the data array, and 
selects a third amount of data from the first and second 
amounts of data. The third amount of data is provided to the 
second processor for evaluation. The present invention allows 
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2 
a variable number of input signals to be evaluated by each 
processor with an emulation group. 

In one embodiment of the invention, the first processor and 
second processor each evaluate four input signals. In another 
embodiment of the invention, the first processor evaluates five 
input signals and the second processor evaluates three input 
signals. Further, emulation pairs may be combined to evaluate 
a greater number of input signals than is possible by a single 
emulation pair within an emulation step. The method com 
prises providing a first amount of data from a data array to a 
first processor and providing the first amount of data and a 
second amount of data from the data array to a data input 
selector. The data input selector selects a third amount of data 
and provides the third amount of data to a second processor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

So that the manner in which the above recited features of 
the present invention can be understood in detail, a more 
particular description of the invention, briefly summarized 
above, may be had by reference to embodiments, some of 
which are illustrated in the appended drawings. It is to be 
noted, however, that the appended drawings illustrate only 
typical embodiments of this invention and are therefore not to 
be considered limiting of its scope, for the invention may 
admit to other equally effective embodiments. 

FIG. 1 is an overview of a hardware emulation system; 
FIG. 2 is a functional block diagram of an emulation 

engine; 
FIG. 3 is a block diagram of an emulation pair; 
FIG. 4 is a flow diagram of a method that utilizes a first 

mode (4/4 mode) of operation by an emulation pair; 
FIG. 5 is a flow diagram of a method that utilizes a second 

mode (5/3 mode) of operation by an emulation pair; and 
FIG. 6 is a flow diagram of a method 600 that utilizes a third 

mode (6/O mode) of operation by an emulation pair. 

DETAILED DESCRIPTION 

The present invention is a hardware emulator having an 
emulation pair capable of evaluating variable input data. Each 
emulation pair includes two processors and a complementary 
multiplexer associated with each processor. Each processor is 
capable of evaluating a fixed number of data input signals, 
e.g., for data input signals, and the complementary multiplex 
ers enable the emulation pair to perform an additional data 
input signal evaluation during an emulation step. 

FIG. 1 is an overview of an emulation system 100 com 
prising a computer workstation 105, emulation Support facili 
ties 110, an emulation engine 120 and a target system 130. 
The computer workstation 105 is coupled to the emulation 
support facilities 110. The computer workstation 105 allows 
a user to interface with the emulation engine 120, control the 
emulation process and collect emulation results for analysis. 
The emulation support facilities 110 provide a workstation 
interface, program compilation, power sequencing, program 
loading and data capture. Under control of the computer 
workstation 105, programming information and data is 
loaded to the emulation engine 120 from the support facilities 
110. 

In response to the programming received from the emula 
tion support facilities 110, the emulation engine 120 emulates 
a portion 125 of the target system 130. The portion 125 of the 
target system 130 may be an integrated circuit, a memory, a 
processor, or any object or device that can be emulated in a 
programming language. Popular emulation programming 
languages include Verilog and VHDL. 
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FIG. 2 is a block diagram of an emulation board 120. The 
emulation board 120 is comprised of individual emulation 
circuit groups 122 to 122 (collectively 122). The emulation 
board 120 has board inputs 202 to 202 (collectively 202) 
and board outputs 204 to 204 (collectively 204). The board 
inputs 202 and outputs 204 allow the emulation board 120 to 
connect to other emulation boards (not shown) and to external 
hardware 210. The external hardware 210 may be a VLSI 
circuit, a debugger, a memory, or any combination of hard 
ware and Software from which the emulation circuit group 
122 can benefit. 

Each emulation circuit group 122 has multiple inputs 206, 
and multiple outputs 208, (where n is an integer). The outputs 
208 of each emulation circuit group 122 connect directly to 
the inputs 206 of the other emulation circuit groups 122 
present on the emulation board 120. 

FIG. 3 is a block diagram of an emulation pair 300. The 
emulation pair 300 comprises a data array 302, a first proces 
sor 306 and a second processor 308, complementary multi 
plexers 320 and 322, output selection multiplexers 316/318/ 
324, a signal input selector 304, a sequencer 312, and an 
instruction memory 314. For simplicity, only one emulation 
pair 300 is shown. Several emulation pairs may be grouped 
together in a cluster of processors to enable the cluster of 
processors to efficiently evaluate a large amount of input data 
in a single emulation step. In any such system, a single 
sequencer and instruction memory may be coupled to a plu 
rality (or all) of the processors. The emulation pair 300 is the 
basic building block for creating this cluster of processors, 
and the invention is not limited to the emulation pair 300 
comprising two processors 306 and 308. Additional proces 
sors may be used to form an M-ary group; however, the 
number is limited by the amount of processing that can occur 
within a cycle. For simplicity, the following disclosure 
describes the invention in the context of an emulation pair. 
However, those skilled in the art will understand that the same 
concepts apply to an emulation group of M-processors, where 
M is an integer greater than or equal to two. 
The data array 302 is a memory that stores the output of the 

processors 306 and 308 as well as data from other processors. 
The write address for the data array 302 is provided by the 
sequencer 312. The data array 302 has n write ports, where n 
is equal to the number of processors 306 and 308. Each 
processor 306 and 308 is capable of accessing data stored in 
the data array 302 by another processor during one emulation 
cycle. For understanding, the data array is shown providing 
data input signals A, B, C, and D to processor 306, and data 
input signals A, B, C, D, E, F, G, and H to the signal input 
selector 304. The signal input selector determines which of 
the data input signals will be provided to processor 308. Thus, 
processor 308 is capable of accessing all of the data input 
signals A-H provided by the data array 302. 
The processors 306 and 308 are fundamental components 

of the emulation engine 120. The processor's primary func 
tion is to execute an N-input logical function (where N is an 
integer) and produce a single bit result known as a function bit 
out. The processors 306 and 308 evaluate data received from 
the data array 302 using a control store word (CSW) supplied 
from the instruction memory 314 to produce an output bit, 
also known as a function bit out (FBO). The resulting function 
bit out may correspond to any one of a logic gate output of the 
emulated design, a register output of the emulated design, a 
synthesized intermediate logic State, or a control bit generated 
for the emulation process. 
The processor 306 receives a first amount of data from the 

data array 302. The first amount of data and a second amount 
of data are provided from the data array 302 to a data input 
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4 
selector 304. The data input selector 304 selects a third 
amount of data (a combination of the first and second amounts 
of data) to provide to the second processor 308. In one 
embodiment of the invention, the data input selector 304 is a 
multiplexeror a series of multiplexers, and the selection of the 
data input signals is performed by using an instruction word 
provided by the instruction memory. The processor 306 
always receives the first amount of data from the data array 
302. The signal input selector 304 only needs to select the data 
input signals for the processor 308, i.e., the second processor 
308 is capable of receiving the first amount of data or the 
second amount of data, or any combination of the first and 
second amounts of data as the third amount of data. This 
provides an additional benefit of simplifying the design of the 
invention, and reducing the overall amount of total hardware 
needed to implement the invention. 
The sequencer 312 Supplies timing information to the emu 

lation pair 300, provides read addresses to the instruction 
memory 314, and provides sequential write addresses to the 
data array 308. The sequencer 312 starts at an initial value and 
increments to a maximal value. Each increment of the 
sequencer 312 causes the step value to advance from Zero 
towards the maximal value and is equivalent to an emulation 
step. Collectively, all of the emulation steps form one emula 
tion cycle. An emulation cycle is complete once the sequencer 
312 reaches its maximal value. Upon reaching its maximal 
value, the sequencer 312 begins counting again from its initial 
value and a new emulation cycle is initiated. 
The instruction memory 314 stores instruction words, also 

referred to as control store words (CSWs). The instruction 
memory 314 is coupled to the sequencer 312, the processors 
306 and 308, and the signal input selector 304. The instruction 
memory 314 receives read addresses from the sequencer 312 
and provides instruction words to the processors 306 and 308. 
The instruction words control the operation of the processor 
31 O. 
The complementary multiplexers 320 and 322 are used by 

the emulation pair 300 to perform an additional look up table 
(LUT) operation during an emulation step. Each multiplexers 
specifically “complements a specific processor, i.e., multi 
plexer 320 is complementary to processor 306, and multi 
plexer 322 is complementary to processor 308. The comple 
mentary multiplexers 320 and 322 receive the same data input 
signals as the processors they complement, for example, pro 
cessor 306 receives the first amount of data and complemen 
tary multiplexer 320 receives an identical first amount of data. 

There are several possible modes of operation utilized by 
the emulation pair 300. These modes of operation assume 
each processor 306 and 308 has four input ports for process 
ing a maximum of four data input signals during an emulation 
step. The first mode is a "4/4 mode of operation. In this 
mode, processor 306 and processor 308 each process four 
data input signals (e.g., A, B, C, D in processor 306 and E, F, 
G, H in processor 308) to produce two output bits, one output 
bit from each processor. The output bits produced by each 
processor 306 and 308 are stored to the data array 302. 
The second mode is a “5/3 mode of operation. The second 

mode of operation is referred to as a 5/3 mode of operation 
because processor 306 and its complementary multiplexer 
evaluate five data input signals, and processor 308 evaluates 
three data input signals. In this mode of operation, processor 
306 processes four data input signals to produce an output bit 
and its complementary multiplexer 320 processes the same 
data input signals to produce an additional output bit. The 
output bit of the processor 306 and the output bit of the 
complementary multiplexer 320 are provided to an output 
selection multiplexer 316. The output multiplexer selects 
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between the output bit of the processor 306 and the output bit 
of the complementary multiplexer 320. The selected output 
bit is stored to the data array 302. Processor 308 processes 
three data input signals (four data input signals are received 
by the processor 308, but one of the data input signals is 
ignored) to produce an output bit. The output bit produced by 
the processor 308 is stored to the data array 302. 

In another embodiment of the invention, the complemen 
tary multiplexer320 is a thirty-two (32) way multiplexer. This 
complementary multiplexer 320 is capable of evaluating five 
data input signals to produce an output bit in one emulation 
step. In this embodiment, the processor 306 still evaluates 
four data input signals as discussed above to produce an 
output bit. The output bit of the processor 306 and the output 
bit of the thirty-two way complementary multiplexer 320 are 
provided to an output selection multiplexer 316. In the first 
mode of operation, i.e., the 4/4 mode of operation, the output 
selection multiplexer 316 selects the output bit produced by 
the processor 306. In the second mode of operation, i.e., the 
5/3 mode of operation, the output selection multiplexer 316 
selects the output bit produced by the complementary multi 
plexer 320. 

The third mode is a "6/0 mode of operation. In the 6/0 
mode of operation, processor 306 and its complementary 
multiplexer 320 operate together as in the 5/3 mode of opera 
tion. The processor 306 evaluates four data input signals (e.g., 
A, B, C, D) to produce an output bit, and the complementary 
multiplexer 320 produces an additional output bit. The output 
bit of the processor 306 and the output bit of the complemen 
tary multiplexer 320 are provided to an output selection mul 
tiplexer 316. The output selection multiplexer 316 selects 
between the output bit of the processor 306 and the output bit 
of the complementary multiplexer 320. Processor 308 evalu 
ates data input signals (e.g., either A, B, C, D or E, F, G, H) to 
produce an additional output bit and the complementary mul 
tiplexer 322 produces an additional output bit. The output bit 
produced by the processor 308 and the output bit of the 
complementary multiplexer 322 are provided to an output 
multiplexer 318. The output selection multiplexer 318 selects 
between the output bit of the processor 308 and the output bit 
of the complementary multiplexer 322. The outputs of mul 
tiplexer 316 and the output of multiplexer 318 are provided to 
an output selection multiplexer 324. The output selection 
multiplexer 324 selects between the output bit of the multi 
plexer 316 and the output bit of the multiplexer 318, and 
writes the selected output to the data array. 

For example, processors 306, 308, 320 and 322 may all 
operate upon data A, B, C, D, where processor 306 produces 
a bit representing F1 (A, B, C, D), processor 320 produces F2 
(A, B, C, D), processor 308 produces F3 (A, B, C, D) and 
processor 322 produces F4 (A, B, C, D). F1, F2, F3 and F4 are 
four functions applied to the data inputs by each processor. 
Multiplexer 316 selects between F1 and F2, M1 (F1, F2): 
similarly, multiplexer318 selects between F3 and F4, M2(F3, 
F4). The multiplexer 324 selects between M1 and M2 to 
produce a value for the data array. 

In another embodiment of the invention, the complemen 
tary multiplexer 320 is a sixty-four (64) way multiplexer. This 
complementary multiplexer 320 is capable of evaluating six 
data input signals to produce an output bit in one emulation 
step. In this embodiment, the processor 306 still evaluates 
four data input signals as discussed above to produce an 
output bit. The output bit of the processor 306 and the output 
bit of the sixty-four way complementary multiplexer 320 are 
provided to an output selection multiplexer 316. In the first 
mode of operation, i.e., the 4/4 mode of operation, the output 
selection multiplexer 316 selects the output bit produced by 
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6 
the processor 306. In the second mode of operation, i.e., the 
6/O mode of operation, the output selection multiplexer 316 
selects the output bit produced by the complementary multi 
plexer 320. 
The output selection multiplexers 316/318/324 are utilized 

by the emulation pair 300 to select a function bit out from the 
processors 306 and 308 and the complementary multiplexers 
320 and 322. Output selection multiplexer 316 selects a func 
tion bit out from the output of processor 306 and complemen 
tary multiplexer 320. Output selection multiplexer 318 
selects a function bit out from the output of processor 308 and 
complementary multiplexer 322. Output selection multi 
plexer 324 selects a function bit out from the output bit 
produced by output selection multiplexer 316 and the output 
bit produced by output selection multiplexer 318. 
The emulation pair 300 may be combined with other emu 

lation pairs to produce additional modes of operation. For 
example, two emulation pairs operating in a "6/0” mode of 
operation can provide their function bit outs to a multiplexer 
to evaluate seven data input signals in a single emulation step. 
Four emulation pairs operating in a "6/0” mode of operation 
can provide their function bit outs to a series of multiplexers 
to evaluate eight data input signals in a single emulation step. 
The emulation pair 300 is a basic building block for creating 
a primitive capable of evaluating a variable number of data 
input signals in a single emulation step. 

FIG. 4 is a flow diagram of a method 400 that utilizes a first 
mode (4/4 mode) of operation by an emulation pair 300. In the 
first mode of operation (4/4 mode), each processor 306 and 
308 processes the same amount of data. In one embodiment of 
the invention, both processors 306 and 308 process four data 
input signals, hence the first operation is known as a "4/4 
mode of operation'. The method 400 starts at block 402 and 
proceeds to block 404. At block 404, a first amount of data is 
provided to a first processor 306 from a data array 302. At 
block 406, the first amount of data and a second amount of 
data from the data array 302 are provided to a data input 
selector 304. In one embodiment of the invention, the data 
input selector 304 is a multiplexer or a series of multiplexers. 
At block 408, the data input selector selects a third amount of 
data from the first and second amounts of data and provides 
the third amount of data to a second processor 308. At block 
410, the first processor 306 and the second processor 308 
process the data to produce output bits. The output bits pro 
duced by the processor 306 and 308 may be written back to 
the data array 302, or provided to another emulation pair for 
further processing. 

FIG. 5 is a flow diagram of a method 500 that utilizes a 
second mode (5/3 mode of operation). During the second 
mode of operation, a first processor 306 and a complementary 
multiplexer 320 process five data input signals, while a sec 
ond processor 308 only processes three data input signals. 
Hence, the second mode of operation is known as a “5/3 mode 
of operation'. The method 500 starts at block 502 and pro 
ceeds to block 504. At block 504, a first amount of data is 
provided to a first processor 306 from a data array 302. At 
block 506, the first amount of data is also provided to a 
complementary multiplexer 320. At block 508, the first 
amount of data and a second amount of data from the data 
array 302 are provided to a data input selector 304. At block 
510, the data input selector 304 selects a third amount of data 
from the first and second amounts of data and provides the 
third amount of data to a second processor 308. 
At block 512, the first processor 306 and the complemen 

tary multiplexer 320 process the first amount of data, and the 
second processor 308 processes the third amount of data to 
produce output bits. At block 514, the output bit produced by 
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the first processor 306 and the output bit produced by the 
second processor 308 are provided to an output selection 
multiplexer 316. At block 516, the output selection multi 
plexer 316 selects between the output bit produced by the first 
processor 306 and the output bit produced by the complemen 
tary multiplexer 320 to produce a function bit out. The func 
tion bit out produced by the complementary multiplexer 320 
is the evaluation of five data input signals, and the output bit 
of the second processor 308 is the evaluation of three data 
input signals. The function bit out and the output bit of the 
second processor 308 may be written back to the data array 
302 or provided to another emulation pair for further process 
ing. The method 500 ends at block 518. 

FIG. 6 is a flow diagram of a method 600 that utilizes a third 
mode (6/0) mode of operation. In the third mode of operation, 
an emulation pair 300 processes six data input signals. A first 
processor 306 and a complementary multiplexer 320 function 
as in the second mode of operation to evaluate five data input 
signals. A second processor 308 and a complementary mul 
tiplexer 322 function to evaluate the sixth data input signal. 

The method 600 begins at block 602 and proceeds to block 
604. At block 604, a first amount of data is provided to a first 
processor 306 from a data array 302. At block 606, the first 
amount of data is also provided to a complementary multi 
plexer 320. At block 608, the first amount of data and a second 
amount of data from the data array 302 are provided to a data 
input selector 304. At block 610, the data input selector 304 
selects a third amount of data from the first and second 
amounts of data and provides the third amount of data to a 
second processor 308. 
At block 612, the first processor 306 and the complemen 

tary multiplexer 320 process the first amount of data, and the 
second processor 308 and the complementary multiplexer 
322 process the second amount of data to produce output bits. 
At block 614, the output bit produced by the first processor 
306 and the complementary multiplexer 320 are provided to 
an output selection multiplexer 316. At block 616, the output 
selection multiplexer 316 selects between the output bit pro 
duced by the first processor 306 and the output bit produced 
by the complementary multiplexer 320 to produce a function 
bit out. At block 618, the output bit produced by the first 
processor 308 and the complementary multiplexer 322 are 
provided to an output selection multiplexer 318. At block 620, 
the output selection multiplexer 318 selects between the out 
put bit produced by the second processor 308 and the output 
bit produced by the complementary multiplexer 322 and pro 
duces another function bit out. At block 622, the output bit 
produced by the output selection multiplexer 316 and the 
output selection multiplexer 318 are provided to an output 
selection multiplexer 324. At block 624, the output selection 
multiplexer 324 selects between the function bit out produced 
by the output selection multiplexer 316 and function bit out 
produced by the output selection multiplexer 318 and pro 
duces another function bit out. The function bit out produced 
by the output selection multiplexer324 is the evaluation of six 
data input signals by the emulation pair 300. The method ends 
at block 624. 
The present invention provides the benefit of enabling an 

emulation pair to evaluate a variable number of data input 
signals in a single emulation step. The emulation pair 
includes two processors, and complementary multiplexers 
associated with each processor. The complementary multi 
plexers allow an additional lookup table function to be evalu 
ated during an emulation step. A series of output selection 
multiplexers enable the emulation pair to select between the 
output of the processors and the complementary multiplexers. 
This enables the emulation pair to evaluate a variable number 
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8 
of data input signals. For example, the emulation pair may 
evaluate four, five, or six data input signals during a single 
emulation step. The present invention increases the compu 
tational efficiency of the hardware emulation system because 
a greater number of data input signals can be evaluated in a 
single emulation step. Further, the present invention provides 
flexibility. Emulation pairs can be combined to evaluate 
seven, eight, or more data input signals in a single emulation 
step. 
While the foregoing is directed to embodiments of the 

present invention, other and further embodiments of the 
invention may be devised without departing from the basic 
scope thereof, and the scope thereof is determined by the 
claims that follow. 
We claim: 
1. A hardware emulator having an emulation group capable 

of evaluating a variable data input signal comprising: 
two or more processors, each processor capable of emulat 

ing a logic gate, 
a data input selector coupled to one of the two or more 

processors; and 
a data array for providing a first amount of data to a first 

processor and for providing the first amount of data and 
a second amount of data to the data input selector, 
wherein the data input selector selects a third amount of 
data from at least one of the first amount of data and the 
second amount of data, and Supplies the third amount of 
data to a second processor, 

a complementary multiplexer for performing an additional 
lookup table operation during an emulation step; and 

an output selection multiplexer for selecting between the 
output of the first processor and the complementary 
multiplexer. 

2. The hardware emulator of claim 1, wherein the first 
amount of data processed by the first processor is equal to the 
third amount of data processed by the second processor. 

3. The hardware emulator of claim 1, wherein the first 
amount of data processed by the first processor is greater than 
the third amount of data processed by the second processor. 

4. The hardware emulator of claim 1, further comprising an 
instruction memory for providing at least one instruction 
word to the first processor, the second processor, the data 
input selector, the complementary multiplexer and the output 
selection multiplexer. 

5. The hardware emulator of claim 4, wherein the at least 
one instruction word is used to select the third amount of data 
from the data input selector. 

6. The hardware emulator of claim 4, wherein the at least 
one instruction word is used to select the output of the output 
selection multiplexer. 

7. The hardware emulator of claim 1 wherein the first 
amount of data and the third amount of data are evaluated in 
a single emulation step. 

8. A method for providing a variable data input signal to an 
emulation group comprising: 

providing a first amount of data from a data array to a first 
processor, 

providing the first amount of data and a second amount of 
data from the data array to a data input selector, 

selecting, from the data input selector, a third amount of 
data from at least one of the first amount of data and the 
second amount of data; and 

providing the third amount of data to a second processor; 
wherein the first processor processes the first amount of 

data to produce an output bit, further comprising provid 
ing the first amount of data to a complementary multi 
plexer to produce an additional output bit. 
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9. The method of claim 8, further comprising providing an 
instruction word to the data input selector to select the third 
amount of data. 

10. The method of claim 8 further comprising evaluating in 
a single emulation step the first amount of data and the third 
amount of data. 

11. The method of claim 8, further comprising: 
providing the output bit produced by the first processor and 

the additional output bit produced by the complemen 
tary multiplexer to an output selection multiplexer; and 

Selecting a function bit out from the output selection mul 
tiplexer. 

12. The method of claim 11, wherein the second processor 
processes the third amount of data to produce an output bit, 
further comprising: 

providing the output bit from the second processor to a 
second output selection multiplexer; 

providing the function bit out from the output selection 
multiplexer to the second output selection multiplexer; 
and 

selecting between the function bit out and the output bit 
from the second processor to produce a second function 
bit out. 

13. An apparatus for providing a variable data input signal 
to an emulation group, comprising: 

means for providing a first amount of data from a data array 
to a first processor, 

means for providing the first amount of data and a second 
amount of data from the data array to a data input selec 
tor; 
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means for selecting, from the data input selector, a third 

amount of data from at least one of the first amount of 
data and the second amount of data; and 

means for providing the third amount of data to a second 
processor, 

means for instructing the first processor to process the first 
amount of data to produce an output bit, and 

means for providing the first amount of data to a comple 
mentary multiplexerto produce an additional output bit. 

14. The apparatus of claim 13, further comprising: 
means for providing an instruction word to the data input 

selector to select the third amount of data. 
15. The apparatus of claim 13, further comprising: 
means for providing the output bit produced by the first 

processor and the additional output bit produced by the 
complementary multiplexer to an output selection mul 
tiplexer; and 

means for selecting a function bit out from the output 
Selection multiplexer. 

16. The apparatus of claim 15, further comprising: 
means for providing the output bit from the second proces 

Sor to a second output selection multiplexer, 
means for providing the function bit out from the output 

Selection multiplexerto the second output selection mul 
tiplexer; and 

means for selecting between the function bit out and the 
output bit from the second processor to produce a second 
function bit out. 


